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(57)Abstract: 

PURPOSE: To efficiently produce a low-mol -wt. ethylenic wax by polymerizing ethylene in 
the presence of a catalyst comprising a Zr compd., etc.. having a ligand having a 
cyclopentadienyl structure, a compd. which reacts with the foregoing compd. to form an ion 
pair, and an organoaluminum compd. 

CONSTITUTION: An ethylene (co)polymer having an intrinsic viscosity of 0.40dl/g or lower is 
produced by (co)polymerizing ethylene alone or together with a 3C or higher Of -olefin in the 
presence of a catalyst comprising a group-IV transition metal compd. (A), having a ligand 
having a cyclopentadienyl structure, a compd. (B) which reacts with compd. A to form an ion 
pair, and an organoaluminum compd. (C). Pref. the (co)polymn. is carried out at 1 00** C or 
higher for an average dwelling time of 1 hr or lower. The metal of compd. A is Ti, Zr, or Hf, Zr 
being pref. At least one ligand (group) of compd. A is an optionally substd. cyclopentadienyl 
group, an alkyl-substd. one being pref. Compd. B is a Lewis acid, etc., a boron-contg. Lewis 
acid being pref. The polymn. is conducted pref. in a hydrocarbon solvent at a concn. of the 
catalyst metal of 1 0-7-1 00-3g-atom/l. 
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1 

m^j-^^tsmi^Bmrn^^mit^^L. (b) mtzw, 
lyBmm^^m^^^ (a) hK^\^x^:^>^^m& 

uy^yt^^m^'^'ftx. mmi^ei ivi *«o. 4o 
^h^^mt'r^j^^u>^yy^7.0^:S&. lo 

2 ] m^mtii^ 1 0 0 t:J!$4±T3b^S3RJ^ 1 

m^m 3 ] ^i^?^@^r^;65 1 nmi^yx^^m^m 

[0 0 0 1] 

U 7 ^ ;^ Vi^SttTMsif -5 x^ W y 
CO 0 0 2] 

[0 0 0 3] t,Z,:bX^(0^oU:^Vy^y^^i^m. 

n=^^y%m!m'^^'^'^t\x\^^^. lj^^l, ^a^mm 

t::53'^a?&n 0 0 0JeJlTO^^^M^#:Jc*5iiTJS, 

[0 0 0 4] cne><^x^^&s-r^:^?*<hLT. 4#§^ 

Ba59-21090 S^^^IC^A-^v^A^M^^JCct 

^^^=f'%M%v^^wt^^-i5mm^^nx\.^^. z. 

fee 

[0 0 0 5] ^rz. *^a3^Ali> #P§0S6 0 - 7 8 4 
6 2^IC:feViT, (A) ^^^^©IVbJ^I. VbjK&mi 50 



^mW'B'-2 3 9 4 1 4 

2 

\i'&,^^u^mt^^m\ttitzM^^m(r>^^m. (b) t 

X 5^ U > ^ m ^ S ^ « X 5^ U > ^ a - :t U- :7 ^ 
>(i:S:S-&$'&^X5^U>5^y:y^X COSji;^^ 

[0 0 0 6] -^^XZ. ^m^\-2(^ 3 4 1 0-^^^. 
i|tii¥6-4 9 1 2 9^^^;^t*lCJi, ^^U'^>t.y 
)\^^J^'^>^is^^U^:^^ Dir >3^M«$ffiUiTx5^ 

[0 0 0 7] ±IHOJ: -5 

^Mia^(D#aTtcx5^u>^#3£a'&$-&'5^\ 

JiX^U>i:K3SlMT»;&*3£A±CD:tlx7^ >t^*fi 
-g-^ii-^xh, ii5Vi^lH4T:$^Tm:«^:f^(7)!^tiX5"l/>^ 
V V ^ 7^tl^%ht\.^^^^%m\^t:L. ioot:« 
±OMa[T±ia (^) S^^ff^t^^JCiKVi^'ttT 
^^«^^;^«^<. a^;5i^<g:ViX^l/>^'7^;;^y^;&«# 

[0 0 0 8] 

[^BJc^eW] :«'^S:«'^<^3^tiX5^l/>^ 
X S:^^ J: < iiii-r5:*S&ffi#^f S C a: ^ swa: bT 
[0 0 0 9] 

[!«PJO«S] 2|s:^e^JC^SX5^U>5^»7!y^:^C0®3g 
(A) i^^u^z^^v:sL-)vm^^^^^W,^ 
TS^trmivB:g5M3^^M^b'&ifei. (B) ttfiemiVB 
"^m^^m^c^m (a) isjt&ur-f :^->^^?^^-r'5 

<t^(^t. (C) ^«T;i/5X'>A>ffc;-&J^(i:;J>^e^-5:t 
W:7^ Vfi'&^MIKO^^fiETtCX^l/^SrJiL^fiS^^ii: 
^«VittX5=^U>i:^3flI^TSc*«3£ilJiO:tU'7 
><>t*^S^^ii-T. [7?] 3&to. 4 0dl 

[0 0 10] ^^mx\t. mtm^^tzxt^m-^iz^iff 
[0 0 11] ^^^^x\t. ^\zm^M^^rz\t^m^\z 

[0 0 12] 
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3 

[0 0 1 31 is^^. :^mmm\z^^^x rs^j ^rV^^^ 

[0 0 14] ^mm\z^^3L^u>jhvv^7.<Dmm:^ 
^^t^m\yBmmi^^mi\:^mt. (b) ttriB^ivBSe 

>m^mmm(D^^T\zji^v>^w.mM^^^t^ 

[0 0 15] *5!e>g-CfflViiE>nS;^-U:7-<>S'& 
S-&IB«^^?^^-rs (A) Z^^U^>^i^JL-)U^i^ 

[0 0 16] MLx — (1) 

[0 0 17] Ltt, ffis^^JBfcgEtt-rssaffi^ (S) T 

^^T-SEtt^JEiL^l^cDL ^5^«c;&< 1-12 ©i^^bTKSI 

rjvu^i^m. TV—a^iym. ADy>MT, h 

[0 0 18] xH. 3l5^^M<Z)I^TiiffiT$>0. LCD^Sa 
S^f. 5/57D^>^>?xx;i/#»€:Wr-5Effi^tL 

>:$'>?xx;i^g, >>:^^)W>^a^>^i^jL-)um. h 
Up^^;i/->^n^>^i;xx;i.s. T^h^^^^^^l^i^i^n 

x^;i'v^7n^>i$^>?xx;us. ;*5^;ux5";^>'ij7 
D'^>^>?xx;vs, :/Dfcr;v>/^D^>^i?xxj^ 

^5";i/:/DtfjU5>'>>D^>r$'e/xx;i.s. ^^^A^-y 
.^u^>'^i>:sL-)vm. p^^^Jl/y^^JUv^D-^v^i^x 
x;ps, '\^>';p>-^D^>^>^xxji/S?a:i:OT;^^^ 
JVg^v-^ D^>iS' i^xx;i/S : >5='-;^g ; 4, 5, 6. 

[0 0 19] z,n^(r>m^^mzwsct^wML=i'(D^x 



(3) ^^^8-2 3 9 4 1 4 

4 

±ie-«^ic (I) TS$n^<fc:^®i]d^ v^D'^> 
^>?xx;i.#»$wr«S&2<B£^±^4ra'&. -^-o^ 

S2fflC0'>^U'<>:$'>?X-;i/#:^^^-r^S«. x^ 

iTc, 2iS£;±©v^D^>i5^>?xx;i^#»^^-rsS 
ic? tt, Pi-Tab's II tT&WSbVi. 

[0 0 2 0] ->^?D^>^i?XX;l'#»$:&-r5ffi&T^ 

-5. i^Sl»:6U-l 20Di^^b7K«Si:bT:^»M«C«. 
x^;i/S, 7^Pbf;vS, >fvyntf;ws. 

v^D^:^^->;uS:^i:0'>^nr;i/=^>S ; :7jcx 
[0 0 2 1] T;i/a:^^vSiLT«, ;*h^i^S, Xh 

[0 0 2 2] Aoy>i:LT«. y^m. mm. 
a:bT«, p-h;ux>x;i'3}^:^hS. >^ >;^;^3J^:^ h 

So 

[0 0 2 3] ±fB-^^ (I) T^^ns^b^W5> m 

5<? R» R2 R3 R< M - (D 

(^4'. i^;^3xOA/^:$^>*;fe«A:7X'^A 

T^O, R^ '>^D^>i5^>?XX;i/#|&S:tf SS 
T$>0, R^ . R3 ^^XSK* \t. Sl.ilCf^-Tt)SJ^ 
^TtiT'b<J;<. S^^n^>:$^i;xx;^#|&SrWT«» 

hU7;i'^;i'5^u;i/S, -sosR^/!:«7K3S§m^ 

T3&So ) 

2|s:%^T«±iB-^iC (D fC:teV^TR» . R' i5<fcr/ 
40 R^ O^-^ l<@;Ji^i^^D^>i$'>?Xx;i/#|&<&:ir-r'2)^ 
T&S3S3»^JS{fc^4&. «fy^«R^ i5<fct^R2d<i^^n 
^ > ^ i^x - ^:fr * M^^il'ffc'&i^j&t 

7^)U^)Um. TJi^^^i^m. T^J-a^i^m. Any 
50 Jl^T^S. 
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[0 0 2 4) SkTiZ. Mii^z^Jl^a-OJ^-ViSb^m^^m 

^7Ab'>^ (i)-h;i/x>;^;i/3^:^h) 

fx (4,5,6,7-5^h^t: Ho^Vt":^;!^) i^)VZ2:z02:^ 

^ F> X^U>tf7. (-i'>5^x;W i>:^^JW:yJUn-0 10 

A, x^i/>tfx (-o-T^x;!/) ^^;i'e^;i/ax':7A^ 
j^u^)\i. x5"U>k'X (-r>5^x;W >?;pnx»:7A 
bfx {:^^>7.)ViSi^'rV) . x^lx^tf;:^ (>f >7^x 
zy}Vu-Oh.\z:^ (p-h;i'X>7.Jl'7j^:^h) . x^ 

D-?c^>;:^;i/3^:^h) , x^l^>tfX (4, 5, 6. 7-5r h ^ 
fc Fu-Ot^x^I') >?;i.nx':7Ai^^nu H, -rv:/n 
tfU5^> ('>^D^>^>?xx;p-7;i/:^-ux;l/) >?jv 

i^xx;i/-;<5^;l/v^D>^>r$^>?xx;i') >?;i/nxOA 
i^^DUH, >?p<^;l'->UU>H7. (v^n'>^>:$'>?X 
x;v) s^;i'3x»i7Ai^i7nu H, i^^i^^JWi^U l/>fx 
(;^^;Vi>i:7D^>3^i7xxjb) e^;i/:3X'^A£x^niJ 
h\ >?;*5^;i'->U U>fcfX <i^j>t^;Uv'^n^>i5^>?x 

(hU;<5^;i'>'^D^>r$'>?xx;^) >?;i/3xi:7A>?^ 
DUh\ i^p^^Jl/vU W>liX (-r>xx;i/) i^;i/3x 

e^;i/nx'^Atfx (hU:7;i/:tn;>(^>x;i/7i^:hh) , 30 
V:^ ^JUzy U W > fx (4. 5, 6, Z-x h ^ t F n-f >5^x 
;W vJI/^x^/Ai^^/DU H, i^>i^;i/vUU> (v-^^ 
n'^>5'i^xx;i/-:7;i/::tl/x;i/) e^jPnx'^Av^iJ^ n 
U h\ ':^:7a:x;i/vU U>Hx (-Y^t'x;!.) i^jlzn- 
»>Ai?i?DUh% ^5';w:7acx;i/->uu>ifx (-f>7= 
x;U) i/;l/nx»i7A>?^DU h\ Hx (->i57D'^>:^v? 
xx;l/) i^;u:3x»:7Avi57D'j H, fx (>'^d-^>^ 
i?xx;w -:;;i/3X'>A-:^:rD5 h\ fx (->^n^> 
^i^xx;!.) >^5"ji/i?;i'nx'^A^y i>DU H, fx 
(>'i57D^>:^i^xx;U) x^;i/i^jl/:3X'i7A^y^o 
U h\ fx (S/^D^>^i?xx;w ypa^^z^ji^z^ 
;pnx':7A^y ^DU fx (i-i^n^v^vxx 
y:si-)ii^jvn-oj^'ty^uo]i. fx (->i7D 
'^v^i^xx;!/) ^>i^;p>?;i/3X':7An&/^Dy h\ 
fx (S/^p^>3^i^xx;w i?;i.nx»^A^y^DU 
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]^'ey/\^]iy^\^. fx (ix^D^v^'i^xx;!/) 
^;i'v?;uax'i7A^y/W H^>f fx (5^^d^> 
i5^vxx;i.) v?p^5";Uv;unx'^A, fx (->i57n^> 
^i^jL-)V) i^7xx;u>?;i'3X»^A, fx (->i7D^ 
>^£^xxjw i?'^>i^;i/i^;i/3X'^A. fx <->^d 
^>^vxx;b) v;i/nx':7A;* h^'>i57Dij h\ tfx 

(>'^D'^>i5^vxx;W i^;i/nx»^Axh:^^>'^D'j 
F, fx {iy^u^>^z^xzLM i^;i/nx»:7Af X 

(;*i$'>x;P2jN^h) ; fx (v^7D^>r$^>?xx;w 
>?;i/3x»:7Af X (p-h;i/x>x;i'3j>:^h) , fx (zy 
^u^>^-jjL=.M >?;i/3X'i7Afx (hU:7;i/:^-D 

^^>X;P:^:^h) > fx i^^)Vzyi7a^>:$^i^X- 
M v;i.nx':7Av^DU H, fx (v>^5^;Ui^^D^ 
>^S^xx;W i^jUnx-^Ai^^DU fx (i^;*^ 
;i/>'/7D^>:$'v?xx;i/) >?;l.ax»>Axh^i^^DU 
h\ fx (v;>c5";i/vd7D^>:$?i^xx;w i^;i/3x»:7 
Afx (hu:7;^:^-^^^>x;^3^^:^h) . fx (x^^ 
;i^*>^D'^>i5'>?xx;i') v^;i/Z3x»^A>^i5^DU f 
X (;<^;i/X5";vi^^D'^>^i^xx;W >?;i/nx»^A 
i^^^DUH, fx (:7^Df;^->>:7n^>^>?xx;i.) 
;l/3X':7A5^^DU F, fx (;<5^;U:/nf;V'>^n^ 
>^vxx;i/) -:^;i/:Dxe7Ai^^DU F. fx C/^^;!/ 
->^D--;>3'i?xxjW i^;i'3X':7Ai?^DU F, fx 
(;*^;i':/^;l'^^^D^>;5^>?xx;L') v?;U3xii7Ai^ 
^D'JF, fx (;<5^;i/:/5^;i/>'i57D^>^>?xx;i/) 
i;;i.3x»:7Afx (>^3'>x;i'3jx:^h) . fx (h^J^ 
^;i/>'^n^>i5'>?xx;i/) >?;i.3X'>a>?^d u F, 
fx (5^h^p^^;Uv^D^>^v?xx;w i^;i/nx^ 

Ai;^DUF. fx (-;^>^^^Jl'->i7D^>^i?XX 
v;i/nx'j7Ai^^DU F, fx (^^^^-Jl/i/iJ^n^ 
>:5''vxx;w v;i/r3X»:7A>?iJ7oU F> fx (hU;* 
^;i/i^y;i/i^^n'^>5^i^xx;w i^)Vu=.^Ai^^a 
U F;^£c 

[0 0 2 5] ±l20y^tC:feV>T, i^^u^>^z^ 

xx;l.^oxig»*tJtti,2-43<fctXl,3-iSift(*^&$i5^, H 
2, 3-:fectm. 2, 4-Mja{*:^^tre ^fcZ^D f 
)V. y^)VUE(07JU^JVm\t. n-, i-, sec-, tert- 

[0 0 2 61 ±i2co^'5?5:>^;V3X't7A^t:'&igbtc 

*3ViT, S^jUnXi^zA^, 5^^>*}^«A:7X':7AIC@ 
TI2-ilS^ (ID , (III) iScfc^ (IV) T^$nsmi 
[0 0 2 7] 
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(5) 
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Y" 

[0 0 2 8] M\tmmm^mivBm(DM^^mm 

^flSTK^^S. ^5^M^S*^ 1 - 2 0 co7\ n y >>fb^{b7K 

e>n,-^3Sii^^sc*n-2 o<D^^t7i(.mmiiLxu. ^ 

:73iz:;i/, bfuxjk 7-^:^:7 :7x:M^zi;k t 

mmi'^ifi 1-20 oAny >ibi^ik7K5^g t bT«, 

MI2^^M^»;6« 1-20 o^{b7K^Sfc/NDy>*t@ 

->U;k >^p^5^;i-yxx;i/i/u;k ;^5^;i/>?:7xx;u>' 
=^->g. ;*h=^v. Xh4^v. :/D;Jt^-X 

t'^TJVn^^v'S. 7xy:^^i^. ^5^;^:7xy:^^->. -J 

jcX;V;>t h^'X :7a:X;UXh=%^>-7^i:COTU— il^y;!/ 
:^'5-)\/7.)\^^^'-V. h^jy)i^U}^^>7.)Vy:t^— 

yx.zz)V7.)Vyz^:^—V. ^>V)V7.)Vy^^— 
T>'h}V:xi>7s)Vyz^^—V. h^) :^^)V^>'M>7. 

\i'^u)V^y'\iy7s)vyzt^—V. ^y^y)V^u 

^>'\i>7s)Vy^:^—VfS,d(D7s)\^y^^—V^. 



(in 



)V^>'M>7s)Vy >( ^—V. ^>^y )V^u^>My7s 
)vy ^ ^-vnE(r>7.)vy ^ ^-vmtmvf^n. ^m 

:7xx;i.7ay. >^:7xx;wTay, i^hU;^^^ 
y> i^:^:75";^ray> ^'^)Vy:siZ^)VTB.jis.E(07 

m\f^n. ^)>^^mh\^x\t. -J:^^)Vy^y.y>( 

-jy:sL-)Vy:it:^y^ Jis^Eimvf^ti^. 
[0 0 2 9] ::ne>0'5-^R» \t. m^i^^^x^^z. 

^K^MT^-SVi^i, ;<5^;k x^^;!/, :yn fcf ;K^)K^jE 
[0 0 3 0] R^ , R^ 43<:fci;R« l^. Stitlf^— T'b 

^T$>o, :gt<*:e<)tc«;*^;k x^;k D-^Dtr;k i- 
:/Dt?;k n-r^5^;k sec-r^5^;k tert-:/^;k ^> 
^;k ^4^'>;k '>:^D^4^v;k :tiJ7 5^;k yx;k 
H^^v-M T-f3i/jk y;i/:Ep;ux;k 7d^^>'^)Vi^ 

[0 0 3 1] :ine>(D-5-^R^ 2ig5^/S:ti3j^7;i^ 
^)Vmxi^^^iif)m^\^^^. R^Mi, 2Mj^'&,, 3S 

^SIM^S:;^^* 1-20 (D^^LtK^^^. ^^ll^Sc*^ 1 - 

mmm=f'»,ti^ 1-20 (omtyi^m^. ^mm=s'm^ 

[0 0 3 2] z,n^(oot>. ADy>iiT. ^ssn^s 
;on-2 ocDi^^l:7K^ST*^::t35j^»^Lvn 
^9^iiTi&*^ 1-200 2m<Dm\:,y^nm. m^mwi^^ 

m^^m. 2^c^y;u-7x»^:7A-&ws, 2^o;^X'&^ 
-co-, -s~, -so-, -so 

2 -NR' - P (R' ) - P (O) 

(R' ) -BR' -^f::«-AlR' - C;t;t*b, 
R' tt*3S51M^,.ADy>Jl^. ^3^M^»)&n-2 0 
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9 

(omta^mm. Bk^m^m^ 1-20 <o/\uy>iti^it 

;i/i^uu>. (n->^Dt!jw e^yp^. 5^ (i-:/Dfcf 
vUU>. (p-^nn^xx;!/) i^U^>?&^:© 

^oy-Y^'&^^<7)<^-f5^^;^XrclS»U:/£:2«©>^X 

[0 0 3 3] ^ft. tt, m^tmm(D/\u^>m 
1-2 0 cD^^t7K^^> mmmi^m^ 
1-2 o<DADy>^fc^{t:7K«ST$>^. dne^O'p'^ 

Ytt. 2^0>5r-f 2m(D^)l^:=^0A'^mm 
T*^)C:t*t^ff^L<> 2^0>r-r^^#ST^^;it 

[0 0 3 4] £ATic±iH-j9g^ (II) ^^-^n^m^^ 

tiX {1- (2.7-v;<5";p-4-x5^;i/-f >5^x;i/) ) >?;v 
nxr^Ai^^DU h\ rac-v?j?t^;i/->UU>-fX {1- 
(2,7-i^;^^;i/-4-D-:/Dtr;M>T'x;W } >?;i'ax 

^l,-J!7UUY. rac-i;^>t^;i'vUP>-t:7. {1- (2,7 

-e^>t^;i/-4-i->^Dt?;w>5^x;i.) } 

i^nUH, rac-v;*5";i/e/U l/>-t*;j^ {1- (2,7->?;^ 
5^;V-4-n-:/5^;W >'?x;W ) >?;unx^A>?^ d U 
rac-i?pt^;i/^'U U>-br;^ {1- (2.7->?;?^5^Jl-4- 
sec-:/5^;W>5'x;U) ) i^;i.3X'^A>?^DU ra 

c-i^^5^;^vU u>-t';:^ {1- (2,7-':/pt5^;i/-4-t-:/5^ 

P'>-t: 7. {1- (2,7-i/pt5^;i/-4-D-^>5'JU-r> 
T^XjW } v;i/nxi:i?A>?^DU h\ rac->?;<5^;i/->'J 
U>-bfX {1- (2,7->?^5';l.-4-D-^=^^->;|^-r >5^X 

} v;i'nx':7A>?^DiJ F, rac-v^5^;i/vU 
-tiT. il- (2,7->?^5^j^-4->'^d-n:^->;W >5^x 
M } vJU^x^^AvJ^/DtJ H> rac-vpc^;i.£^ij ix> 
-if;:^ {1- (2.7-i^^5^;i/-4-;?i5';ui/^p^^^->;i/-f > 
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5^x;i/) ) v?;i/3x»:7A>?^D»j Thz-J:^^)Vi^^) 
^>-tfx {1- (2,7-i;:?t5^;w-4-7xx;^x^;w>5' 
x;U) ) V)Vu-^ix-JC^u^)Y. T^c—J^^jViyVU 
>'\i7. {1- (2.7-v;?t^;p-4-:7xx;ui;^n;i/;^^;i/ 

'>Ul/>-fX {1- (2.7->?p<^;U-4-ij7DD;>t^;W> 
7^x;l.) } >?;b3X*^A>?^DU h\ rac->^;*5";l'vU 

u>-tf;^ a- (2,7->?j?(^;i/-4-hUp<5";i/'>u;^pt5" 
;W>7^x;l/) ) >?;i/r3X'^Ai^^DU rac->?p^5^ 

i^? u>-tf::<. {1- (2,7-vp^5^;i/-4-hUpi5";i/i/n 
=^>';?<5^;K>5'x;W ) >?jl/rrxi:?Av^PU ra 
c-:^x5^;i/>-U V>-HX {1- (2;7-v^^;t-4-i-:7'n 
fcf;p'<>'xx;W } i^;vnx»i7A>^^oU h\ rac-i^ 
(i-:/ntf;W v'Uix^-H;:^ {i- (2,7-i?;><5^;i/-4-i- 
:/Dtf;W>^x;l/) } v?;i'3X'^A>?^nU b\ rac- 
V (n-!/^;i/) ->UU>-HX 11- (2,7->?;>(5^;P-4-i- 
:/o t!;i/-Y >7'x;W ) i^;^3X'^A':^i5?nU H, rac- 
(v^ 0^4=^5/ i/»JI/>-HX {1- (2.7-i^^^ 
;i,-4-i-:/nt!;w>5^x;P) ) i?;l.nx«>Ai^^ nu 

a? h\ rac-^5";i/:7xx;v>'U w>-ifx {1- (2,7-i?j>t 
5^;V-4-i-:/Dtf;W>5^x;l/) ) >?;i'nx'::7A>?i57n 
U h\ rac-;?^^;i/:7xx;i.>/U U>-t:X {1- (2, 7-i? 

>^^;i/-4-t-y5^;W>5'x;w ) >?;i/3x»:7Ai^;5^D 
U F> rac-v^>'xx;l/->U U'>-tf;^ {1- (2,7->?^5^ 
;i/-4-t-y^;i/-r V't'x;!.) ) >?;i/nx':7A>?^ng 
h\ rac-i^:7xX;i'i/U U'>-HX {1- (2, 7->?>^5^;^- 
4-i-:/D fcfjl-^. >'5^x;i/) } vJl/nx»:7Ai^^nU F, 
rac->?:7xXJ^S^U ^>-bfX {1- (2,7-i^pt5";U-4-X 

5^;W>'?x;i/) ) i^;i/nx»>A5^^nu F. rac-^:^ 
5^ (p-hu;^) S/»Ji/>-if:^ {1- (2.7-i^^^;i/-4-i-7' 
D tr;i"i' >7'x;i') } >?;i.nxr:7Avd7DU F, rac-e^ 
(p-tJ/DD^'xx;!/) ixUU>-b'X {1- (2.7-5^^5^ 
;W4-i-:7^D tf;l/'Y>5^x;i/) ) >?;i/3x»>Ai^ij7DU 
F. rac-v?^5';i/'>U U>-b'X {1- (2-;<5^;i^4-i-:>' 
D kf ji/-7-x^jW >5'x;w 1 >?;nix':7Ai?:/n5 

F> rac-i^p<^;i/'>U U>-f;^^ (1- (2,3,7-hU;^^ 
;u-4-x5";W >5'x;W } zy)Vn-OJ^i^^u^j}i. r 
ac-i^pt ^;i/-> U U >- fx {1- (2. 3. 7- F U ^ ^)V-4-n 
->^oif;w>5='x;u) } >?;i/ax»:7Ai?iJ7oU F> rac 
^ -i?;*5^;UvUU>-liX {1- (2,3.7-FU^^;i'-4-i- 
:/Dt:;W>5='x;U) ) S?;^nx»:^A-:?^7□y F. rac- 
-:^^^;PvU v>-Hx u- (2,3,7-huy^ji-4-D-:/ 

5^;W>7'x;l/) ) >?>)I/nx»:7A>?^DU F. rac-i^;«^ 
5^;i'>'UU>-b'X {1- (2.3,7-FU>t^;i^4-sec-:/^ 
;W>'xx;i.) ) >?;i/nx'::7Ai^^nU F, rac-v^^ 
;i/'>uv>-iix {1- (2,3,7-hu><5";u-4-t-:/5^;i/-r 

>y'=,M ] v;i'3X':7AS?i7DU F, rac-i?>^5^;U>' 
Ulx>-bX {1- (2.3.7-FUj?i5^;i/-4-n-^>5^;!/^> 
-xx;!/) ) S^Jl/:3XC7A>?^DU F, rac-vj><5^;U'>U 
50 U>-bX U- (2,3,7-hU;<5";i/-4-n-^=^->;i/-f 



—130— 



(7) 



^§g¥8-2 3 94 1 4 



11 

>-\i7s {1- (2.3.7-hUy^;!/-4->'i?a'\=^->;W> 

^;i.vU U>-t:;^ {1- (2,3,7-hU;<^;V-4-hU;^^ 
H> rac->?;ji^;i'S/»J l^>-tf;^ {1- (2, 3. 7- h U 5^ 

- t^^Ai^^DU h\ rac-v;?t^;l/vU l^>-lf:^ {1- 

(2, 3. 7- h U ^5^;u-4-7x:=:jux5^;W >7'-;w } 

{1- (2, 3. 7- h u >t ^;k-4- :7 X ij7 D 5" ju^ 
} -J)\,zi-^2x-J^u^)\i. rac-i^pt9^;^'> 
U UV-tTT. {1- (2, 3, 7- h U ^^;U-4-i:7 U)V:^^)V-^ 
>y^:^M } >?;i/nr:»:7Avt^DU rac->?X5^;i/'> 
UU>-tf>^ U- (2,3.7-hU>^5=';l/-4-i-p^nh!;i.-f > 

;W i^^JU>-}£7. {1- (2,3,7-hU;>t^;l/-4-i-:/De 
;W>5^zi;i^) ) i?;!/3-»>Ai^i^nU rac-i^ (n- 

'>ui/>-tfx {1- (2.3.7-hU;<5";u-4-i-:/ 

nb:)V^>y'-M ) i^;l/3-';7Av^nU rac-v 
(z^^a^^i^M i/UV>-lfX {1- (2,3,7-hU;!< 
5^;u-4-i-7^nbf;i/-f Vt'z:;!/) } v^Un-»>Ai?^n 
U h\ rac-^5^;l/:7xz:;i.>^»J W>-fX {1- (2.3,7- 
h'J;<^;i'-4-i-p^ntf;i/-r>7'-;W 1 v^ji/an^7A 
i^^oUh\ rac-^^^Jl/:?^-;!/^/^; l/>-fX {1- 
(2,3, 7-hU>^^;u-4-t-:/5^jl/-i'>5'r:;i/) } e^;i/r3 
3:^7Ai?^nUH> rac-i^.:7x-;i^>'U U>-tf::^ {1- 
<2,3,7-hU;<^Jl'-4-t-:/^;i/-r>7^r:;W } 
-':7Avi7DUh\ rac-S^y'x— jUe^U l^>-fX {1- 

(2,3.7-hy >^5'jp-4-i-':/Dfcr;p-f >7'-;i/) ) 
nr:':7Ai^i57DU h\ rac-i^7x— Jt-vU l/>-h'X {1 

- (2.3.7-hU;?<5";U-4-x^;i/-r>T'::^;W) ) i^;unx 
r^Ai^i^aUH, rac-i? (p-hU;!/) i>Ul/>-tfX {1 

- (2,3.7-h>J;*'5^;U-4-i-:/Dtf;U-r >5^njl/) ) 
nxr:7Avi7DU h\ rac-v (p-^ n d:7xx;W) 

u>-bf;^ {1- (2,3,7-hu^5";i/-4-i-:/Dtr;w>5^ 



*XJU) ) v;U3X'>Ai?>:?DU h\ rac-i^i^t^'^Uv'U U 

>-\f:;^ {1- (2-^^;u-4-i-yntfJi-7-^^;i/'f 

. -t:;^ {1- {2-^^)\rA'\-^u\:i)V'7-:^^)V^ >v'::z. 

V>^\i7s {1- (2-^^;i-4-i-yDtr;i/-7-^5^;u>f > 
-xx;!/) ) i^)Vzi-^h.'\i7s {:^^>7.)Vt^irV) , r 
ac-i?>i9";U>^UW>-lfX {1- (2-^5^;W-4-i-:?^Dlf 
;u-7-;?<5^;u-f >5'x;i/) } -:^;i/r3X'^A-H;^ (p-:7x 
x;l/x;^:7><:^h) , rac-i^>t^Jl/5^U l^>-b:;^ {1- 
(2-:?t^;l-3- j^5=-;i/-4-i-:/D fc?;i-7-pt5^;W >5^X 
M ) S^;i/:3X'^A>?:27nU rac-i?;*^^;!^^^; W> 
-bfX {1- (2-;*5^;P-4,6-i^-i-:/Dtf;i'-1'>xX 

{1- (2-x5^;u-4-i-:/ntr;u-7-;<5";w>5'x 

-tf::^ {1- (2-:7xx;i-4-i-:/nhr;i/-7->t^;i/'-f >^ 
x;i/) ) >?;i/nx'^Ai^^o»J rac-i^;?^5";i/S^U 
>-fc-x {1- (2->c^;i.^>^x;W } >?;Unx»:7Ai? 
20 ^DUF. rac-i^pt^^l/i^'J l^>-tfX {1- (2-;jt5';l/- 

4-i-:/ntr;v-7-;*5";i-r v-xx;!/) } '^^-^h.v^ 

DUF, rac-v;>^5";^v»J W>-fc::;^ (1- (2-p< 5^;i/-4- 

i-:?^Dt?;v-7-;>i5^;W>5^x;w } /\y:z^h.v^u 
U F^^^o 

[0 0 3 5] e:ne»c^)itiT5^ 4fi{Ci-yDhf;i', sec-r/ 
ter t-y5^;i/^>S: f C!)»lKT;i/4^;US«:^-r ^.*> 
<D}Cf^ 1#t-$f^LV^o 2|s:^§gTl^. il^ttJfa-^^ (I 

I) ^^•^n^^ivBm.w^^mi\:.'^m<D^'^^mm 

[0 0 3 6] J:IBCDJ:'9 75:-«^ (II) T^^tl^^IV 
tih7L\t^m^A-2% 8 3 0 7^^^lCffil^$nTVi 

[0 0 3 7] ;^tc. -jis:^ (III) Tr«$ne»SiVB* 

[0 0 3 8] 
* [^fc2] 




[0 0 3 9] ^4^, Mtt^^#^^IVB:K<D®^^^ll 
«A7X^AT*D, »*U<tti^;U3X'JrA-C3&S. 



(Ill) 

sec-:/^;k tert-:r5";k d-^>^;k 
tfx;k yD'^x;V;a:^:OT;P^x;VS?a:i::&t^frj' 

[0 0 4 0] cti^<Do-^^>y'=:^)vm\zm'^iyrzmm 

50 ffi\WL<DT)V^)Vmiim^\y<. $e>lC^3^1B^»;&n 
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[0 0 4 1] R»M^, T'fo^}^oTViTfe<t 

yjL-jV. a-:^75^;k j3-:^:7^;k 7>h^-fe- 

[0 0 4 2] c:cDTU-;i/Si^, Any>ig^. mmm 
1-20 Oi^^tTfcjgs^ *«vu;i^ST@^$n 

TViTt)J:Vi. ADy>M^. ^^M^ISc?&n-'2 0© 

^YtTK^^iUTj^, t^riB-j^^ (II) tmmo:)mi^^ 

[0 0 4 3] X» :feJ:I/X^ SVWC[^-Tl>S?ti:rD 

TViTt)<k<, taiB— fig^c (II) <Dy^mtmm'r^$>^o 20 
ttriH-^^ (II) (D'^mtLnmr^^. 

[0 0 4 4] JEJ^TIC±l2-«^ (III) T^^n-s^iv 

i>'U^>-H;^ {1- (2'-:^^)V^>'tzzM ) >?;H3r: 
OAi^iS^DUH. rac->?;><^;i/>'U l^>-t:X {1- (2- 
p(5^;P-4-'7a:-;W>7^-;l') ) z?)V:3-^2:,z^^U 
U H. rac->?>^5';i/>'»J l/>-t*X {1- (2-;< 5^;i/-4- 

(a-:^:75^;^) ^>5^-;i/) ) >?;i/zi-'^Ai^^DU 

rac-i^;>t^JU>^UU>-lfX {1- (2-;><5';^-4- (i3 

ac->?><^;V'>UU>-t:X {1- (2-pt5^;i-4-(l-7>h 
^•fe:z;i/) -r>7=n;W } i/;i/n-':;Ai?5^DU H, ra 

^irn^V) >f>5^n;i.) } >?;i/nr:i^jUv^DU ra 
c-e/p^^^^Uv-U l/V-fc-;:^ {1- (2->C5^;i'-4-(9-7>h 
} >?;i/nn»^7Ae^^nU ra 

>hU;l/) -O'T'n;!/) ) V)V:2-^2x-J^U^)\i. ra 
c-i^^^'Jl.v'U ]^>-li;:^ {1- {2-:^^)V-A-{ii-y)V^ 

TtiZ—J:^^)V-^^)V>-\d7. [l- (2-;>i^;P-4-(^>^ 
:7;^:tD7x— ji/) -r>7^-;P) ) V)Vn-0h.zyi7u 
U h\ rac->?^5^;UvU l^>-b*X {1- (2-;<5^;i/-4-(p 
-^7nD:7air:;i/) >7^n;i/) ) i^;l/n -^7A5^^^n 
U F> rac->?;*5^;i'vU U>-fc'X {1- (2->^5^;1-4-(id 
-:^Da:7acz:;l/) -i>^-M ) i;;pz!-':7A>?^a 
UK. rac->?:jt5^;i/i/UU>-HX {1- (2->C5^;^-4-(o 
-^7nD:7xr:;U) >5'-;i.) ) iy)VZ}-OLsi^!?u 
U h\ rac->?>5";i/->'J W>-t:X {1- (2-p^5";U-4- 
<o.p-v?^DU7x-;i/) 7x-;u-r>7^-ji/) ) 50 
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3-':7Avi7nU h\ rac-i^^^JPv'U U>-H;^ {1- 

n-»:7Av^DUh\ rac-i/^5";UvU l/>-t:7. {1- 
(2-;?^5";U-4-(p-hU;W -f^^"-;!/) ) i^jvzj-OM. 
i^i^DUH, rac-i^;?t^;ps/ij u>-bfX {1- (2-:^^ 
;U-4-(m-hU;W -r>7^::i;b) ) >?;U3 -"^Av^iS^ D U 
h\ rac-v;?<^;UvU lx'>-t*X U- (2-j?t5';P-4-(o- 
hU;W ^>y^-M } i?;i'n-»i7Ai?^DU rac- 

>?>^5^;i/>'Ui/>-t'::^ {1- (2-^^;i-4-(o.o'-v?^^ 

tzz--J:^^)Vzy^)\y>-\£7. {1- (2-y5=';i/-4-(p-X^ 
)Vy3L:zM -r>-7^-;u) ) i^;i/r:r:'>Av>>D'J 
rac->?^5^;i'i^U ^>-t:X {1- (2-;>^5^;i/-4-(p-i-::/ 
Dbf;^7x-;W <>T':r;i.) } i;;i.3r:':7Av'i7DU 
rac->?;<5";U->U l^>-t:;^ {1- (2-;<^;U-4-(p~ 
-^>i^;i/7x— ;i/) -f >7^-;i/) } i^;unn'^Avi7n 
UF> rac-v:?C9^;!/->UU>-b-;^ {1- (2-^^J]^4-(v 
-tf:7x-;i/) -r>-?-;i/) ) v;i.r3 - ^^Av^^J? d u 
rac-vy5";l/->»J V>-f;^ {1- (2-^9^;V-4-(m- 
lf:7x— ;u) -f>7^ii;w } i?;i/r3-r>Ai^^nu 
rac-v;*^;!.^^ U>-tfX {1- (2->t^;U-4-(p- h U 
;?t5^;i/5^U l/>:7x— ;i/) -r>5^n;w ) i?;i/nx^A 
i^^DUh\ rac— :^;^5^;l'->U U>-bfX {1- <2-jjft5^ 
;i'-4-(Di-NUpC5^;i/>'U i^>:7xn;i.) -r>5^-ju) } 
>?;l/n-*:7Ai^^DU rac-i^;^5";l">U 

{1- (2-'7xzi;i/-4-:7x— ;w>7^:=:;i/) ) 

•izAviJ^DUF, rac-v^X^^JUi/UVV-fX {1- (2- 
j?t5^;w-4-:7xx;i/rf >'xx;p) } z^jVu-OJ:Ki^^a 
U rac->?-(i-:/nif;i/) $/UU>-lfX {1- (2-^ 

h\ rac-i^- (n-:/5^;i/) i/Ul^>-tfX (1- (2-;>t5^;^ 
-4-7xx;m>5^x;W } i?;i^3x»i7Ai^^nu r 
ac->?->i57n^=^5/;We^U U>-lfX {1- (2-;<^;i/-4- 
:7xx;U-l'>-5='x;W } i;;i.n-'i7Ae^iJ7nU rac- 
^^^JU^xXJVi/UU^-tf:^ {1- (2-j?t5';l^4-7xX 

x;i/vuu>-t:x {1- (2-pt5";i/-4-7xx;i/-f >5^x 
JW ) ^^JI/nx'^Ai^^DU rac->? (p-hU;W 
U1x>-H;^ {1- (2-;*.^;l^4-:7xx;w>^x;i/) } 
iy)Vzi-^J>.-J^U^}Y. rac->? (p-^J? n □:7xXJU) 

'>U>>-bf;:^ {1- (2-;?^^;i/-4-7xx;w>7'x 
) i;;pr3-':7A':/^C7DU rac-;*5^U'>-lfX {1 
- (2-;*5'Jl/-4-7xx;U-f Vt'x;!.) } z^)Vzi-^M.i^ 
^DU h\ raC''X^U>-\f7. ll- (2-^^;i/-4-:7xX 
;i/-f>5^n;i/) 1 ^^zas^^ □ 'J rac->?;<^ 

J\^y)V^U>-}:f7. {1- (2-pt>;U-4-:7xX;i.^>5^X 
;i/) ) v;i/3X»>A5^^DU h\ rac-i^:?t^;wx^xix 
>-f;:^ {1- (2-;^^;i-4-r7xx;M>7^x;u) ) i^ji^ 
Z1X'^A>?^D'J rac-ex;/^;i/i/U U>-f;^ {1~ 
(2-;<^;u-4-:7xx;w>5^x;w ) i^jvn-^Jx-J 
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4-y jl:=.)]^^ >y'=.M ] zy)i^n-^Azy;^^M rac- 

i^»Jlx>-H;^ {1- (2-p^5">ii.-4-:7xn;i/-f 

;U) ) rac->^;<^;i/ 

>'Ulx>-t:X {1- (2-;>c^;I/-4-:7i-;K 

;W ) i^;Ua-'i7A^DU HOSOjMe, rac-v>i^ 

)\^i^iju>-\ix {1- (2-x^jM ) 

-•^/Av^DUF, rac-v;;t5";^'>U W^-k'X {1- (2 i^? 
U rac-v'>i5';i/'>U U>-H;;^ {1- (2-X5^;i^-4- 
h\ rac-i^^^;Ui^UW>-t:7. {1- (2-X^;U-4- (i3 
ac-e^p<^;^vU 1^>-H7. {1- (2-X^;L-4- (2-^5" 
rac->?p(^;UvU l^>-t*X {1- (2-X5^;U-4- (5- 
H> rac-i^;>t^;l'V'U {1- i2-X.^)W4- (9- 

F> rac->?;*5^;i/v'Ul^>-lfX ll- (2-X^;l/-4- (9- 
F, rac->?^5";l/e^U U>-tf;^ {1- (2-X^;U-4- (0- 
F. rac-i^;^5^;l->U {1- (2-X5^;i-4- (m- 

;?t5";i.:7xx;W ^>'xx;W } >?;i/nx^Ai?i57DU 
F, rac-v;*5';i^->UU>-H;^ {1- (2-X5^;i/-4- (p- 

F. rac-v>C5^;P>'UU>-lfX {1- (2-X^;i/-4- (2, J^? 

DUF. Tac-i^:^^JV>'^JU>-\fy. {1- (2-X^;i-4- 
(2,4-i?pC5^;i/:7xx;w -r>?x;i/) ) i^;i'3x»:7A 
i^^aUFv rac-i^^^^^Jl/v'U {1- (2-X5' 

;v-4- (2,5->?^^;i'7xx;i.) ^>5^x;i/) } 

X»>A-x^DUF, rac-v;<5^;l/>'U^>-t*X {l-(2- 
JL^)V-A' (2.4,6- h U;)^5^;l'7xXJl/) -r>7=X 
;U) ) i^jI/nn-^zA'x^DU F. rac-v?;<5";^'>U 

-fcf;^ {i-(2-x5";i/-4- (o-iJ7DD7xx;u) -r>5^x 
M } e^;b3xC7A>?^nU F. rac-i^j^^^^l/v'U U> 
-\i7. (l-(2-X^;U-4- (in-:57DD7xX;W -f>7'x 
} >?;i/ax'i7A>?i7DU F. rac-i^-;C5^;UvU U> 
-tlX {i-(2-x5f^;W4- (p-i57Dn7xx;w >5^x 

JU) } >?;Unx»!:7Ai^i57DU F. rac->?>C^;i^v'U l/> 
-fcfT. {l-(2-X5';U-4- (2,3-i^^DD7xX;W ^> 
^-M 1 i^;i/nx<:7A>?^DU F, rac-v?;>C5^;P->U 
u>-tfx {i-(2-x^;u-4- (2.6->?^7dd:7xx;w 
07^x;W } i^;l^3x»:7A>?^DU F, rac->?^^;P 
i^UU>-tf;^ {l-(2-X5^;i-4- (3.5->?^DD7xX 
;W -f>xx;W ) >?;U3X':;A>?^n»J F, rac-i^j;^ 50 



»P§^8-2 3 9 4 1 4 

^ji/S/U u>-t:x {i-(2-x5^;i/-4- (2-:/p^:7xx 

;W -r>7^x;i') } i;;H3X»^Ai^iJ7DU F. rac-i^;>t 

u>-tf7. ii-(2-x5^;i/-4- (3-:/o^>'xx 
;W ^yy'-M } i^;Uax'i7Av^nU F, rac-S?;< 
5^;i/>'U u>-t:7. {i-(2-x5=^;^-4- (4-yD^:7xx 
-r>xx;i.) } i^Jl^nx-^^Ai^i^nu F, rac-v?pi 
^^^i/v'j u>-t';;^ {i-(2-x^;p-4- (4-k*:7xx»j 
;W -r>xx;W } i^;i^nx'i7A5^i7DU F, rac->?p^ 
5^;P->U U>-t:X {l-(2-X^;i-4- (4-hU;><^;P>' 
U;i':7xx;W ^t^t'x;!/) ) -j)Vzi-^2^-Ji;u^) 
F, rac-v>5^;U£/U W>-li>^ {1-(2-d-:/d trJ^-4- 
:7xx;^-f >5^x;i/) ) >?;Pr3X»:7A>?^nU F. rac- 
>?p^5">iUvU u>-H;^ {i-(2-D-:/Dtf;u-4- (a-i-y 

:^^)V=^^)V>-\i7s {i-(2-n-:/Dif;i/-4- (i3-:^:7^ 
-r>7'x;i') } >?;i'nx'j7A>^^DU F, rac->?;< 
5^;i/vU {i-<2-n-yokr;i/-4- (2-^5^;i/-i- 

:^:75^;i/) -f>7^x;W } i^;i/zix'j7Av^DU F> ra 
c->?><5";^->U ^>-tfx {i-(2-n-:/Dtr;i/-4- (5-t 

'^-ry'^'M ^>y'-M } v;i/3X'^A>?i:7DU F, 
rac-i^jjt^^Jl/v-U W>-f:^ {l-(2-D-:/Dhf;i-4- (9- 

F. rac-i?;*^;l">U U>-tiX {l-(2-n-:/n tf;l-4- 
(9-:7x:^> h U;W -r>?xju) ) >?;i.3xi:7Ai?^7 

DUF, rac->?^5^;W>'UU>-fcrx {l-(2-i-:/n tf;!/ 
-4-:7xx;i/-r >-7^x;i/) } exji/nx-^^Aix^DU f. r 
ac->?:?C5^;W>'!j U>-fc:x {l-(2-i-:/D t!;W4- (a- 
:?-:75^;i.) -f^^^x;^) ) i?;i/3xii7Avi^nu F. ra 
c-v;*^;l/'>U {l-(2-i-:/Dtf;W- (/3-:J- 

:7^;i/) -f >5'x;W ) i^;i'3X':7A>?^ntJ F. rac- 
i^;>t5^;l/S/Ulx>-tfX {l-(2-i-P^Dlf;l/-4- (8-;>t5^ 
;i/-9-:^:75";i.) -r>?x;i/) } z^)in-^j:,-y^a^) 
F, rac-i^;*^^;!/^/'; U>-t'X {l-(2-i-:/D fcr;^-4- 
U F, rac-ix^^^^l'V'U U>-tfX {l-(2-i-yD h?;i-4 

- (9-T>h^irx;W >5=x;P) } 

^DUF, rac-v?^^;!/^^^; V>-t!:^ {l-(2-i-P^D t! 
;l/-4- (9-:7x±>hU;U) -f>'7^x;W ) i^jurjx-^ 
A>?57DUF, rac->?;*5^;V>'UU>-k'X {l-(2-s-:/ 
5=^;i/-4-7xx;u-r >xx;i/) } i^jl^nx^^yAv^^DU 
F, T&c->^:^9')lzy^)U>-\i7. {l-(2-s-y^;W4- 

F. rac-v;»t^;!/->U U>-f;^ U-(2-s-:/5';i/-4- 
(i3-:^75^;p) -r>5^x;i/) } i^;i.nxt:7Avi57DU 
F> rac-v>C5';l/SxUU>-fX {l-(2-s-y^;l-4- (2 
-p<^;i^i-:^:7^;W -f>5^x;i/) ) 
DUF> rac-e^;<^;^v'J i/>-t:x {l-(2-s-:/5^;i-4 

- (5-7-fe^75";W -f Vt'xJW ) i^JUax-^^Ai^^ 
niJF, rac-£;pC^;l.'>UU>-lfX {l-(2-s-:/5^;U-4 

- (9-7>h^irx;W -o^'x^U) } >?;i/r3xi:;A>? 
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17 

^DUK, rac->?^5^;i/>'U U>-tfy^ {l-(2-s-::/5"JU 
-4- (9-:7x:^>hU;U) -r>-r:z;W } 

h\ rac->?><5">>U'>U lx>~t:X {l-(2-n-::/^;U-4-:7 
x:::;W>'7^:::;U) } i^;U3-^A>?^^nU rac->? 
p^^;!/^'; U>-tf;^ {i-(2-d-::/^;1/-4- ia-^y^^^ 
M ^>y^=^M } J^Ai^^^nU rac-v;^ 

^JUi^VU>-}f7s {l-(2-n-:/5F;P-4- (i8-:^:75^;W 

vU P>-fy^.{l-(2-n-:/5^;l^4- (2-;*^;l-l":h:7^ 

5^;i/->u u^-fcf;^ {i-(2-n-:/^;^-4- (s-r-ti^^'^ 
;p) -f>xr:;W ) >?;i/nn»j7A>?>i'DU rac-i;^ 
^'juixuix^-f;^ {i-(2-D-:/5^;i.-4- (9-T>h^ir 
— -r>5^n;W ] i^;i'n-»j7A>?^oU rac-i^ 

;?^^;i'e/U u>-b*;^ {i-(2-d-::/5^;1/-4- (9-:7x:?-> 
hU;W ^>y^-M ) i^;i.nn»^Ai^^D>J rac- 
i^;?<5^;p>'U U>-\f7. {l-(2-i-y5^;i-4-:7x-;i/^ 

VU>-\i7. {i-(2-j-:/5^;i^4- (a-:^r75^;i/) -r>5=' 

} ^7Ai^^DU rac->?>c^;i.i^ij 

>-tf:^ {i-<2-i-:;/5^;l-4- (i3-:?-:7 5";i/) ^>5^r: 

-tfX {l-(2-i-:/5";>-4- (2-pC5^;U-i-:^>^5^;i.) > 
T^n;!/) } >?;l.3::i':7A5^^DU H> rac~':^j?(5^JU'>U 
l/>-t'x {i-(2-i-:/5"ji'-4- (5-T't::^-:75^;i/) ^> 

U>-bfX {l-(2-l-:/5^;i.-4- (9-7>h^irr:;i/) -r 
>5^-;W } i^;^rF— '^Z,f//7DU rac->?;?^5^;^-> 
Ul^>-t•;^ a-(2-i->^5^;u-4- (9-:7x:J->hU;W 
^>5^— ;P) } i^;i/r3-»^Z,i;^D»J H, rac->?pt^;i/ 

{l-(2-:^^:t^>^;i-4- (a-:^7^JI/) ^ Vr' 
>-Hx {i-(2-n-^=^^>';i'-4-:7x-;p^>5'-;W } 

{i-(2-D-^^^s^;i/-4- -f >-x-;u) } 

-ifx {i-(2-x^;i.-4-7x-;u^>5'n;w ) i;;pr3 

{i-(2-x5^;v-4- (a-:^:75';i/) -f } 
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7s {l-(2-X^;U-4- (9-T>h^'fex;W >5^X 
M ) i^;i/3X»:7Ai?^nU rac-p^5';i.7xx;i/>' 
uu>-b-;^ {i-(2-x^;i-4- (9-:7x:^>hu;^) -y 
>5^x;U) ) >?;i/ax^Ai^^nU rac->?:7xx;i/ 
i^UU>-}£7. U-(2-x5";i'-4-:7xx;u^>5^x 

;U) } i?;Pr3Xr>A>?i57DU rac->?:7xx;L'>'»J V 
>-fcfX {l-(2-x5";i/-4- ia-i-y^M ^>y^=L 
M ) i^;i/Zix<i7Ai^i7D»J rac->?:7xx;i.5^Ul^ 
>-tf;^ {i-(2-x^;u-4- (9-T>h^-irx;w -r>7^ 
10 x;P) ) i^Jl/nxi^Ai^^nU F, rac->?:7xx;i/->U 
u>-tf;^ {i-(2-x5^;i/-4- (9-:7x:^>hu;i/) > 
xx;i/) } e^^t-zixt^Av^DU F. rac->?:7xx;i/i/ 
'JV>-f;^ {i-(2-x5^;i/-4- (4-t::7xUx;i/) -r> 
5rx;u) } v?;i/nx^Av^nU F. rac-;?i9^l^>-t:- 
X {i-(2-x9^;l-4->^xx;w>5^x;u) } >?;i/3x'> 
Ai^^DUF, rac-p^5^U>-b';^ {l-(2-Xf^;P-4- 

F, rac-x5^i->-tfx {i-(2-x^;u-4-r^xx;i/-r > 
t'xjW } >?;i/3X»:7Avi57DU F, rac-x5"U>-H 
a? X U-(2-x5^;|.-4- ia-^ry^M -f>5^x;W } 
;Pnx':7A>?f57DU F, rac-X5^^>-fX {l-(2-n-:/ 
ntf;u-4- (a-:^>'^;^) -f>5^x;W } i;;uzix»^A 
e^i^DUF, rac->?;>^5'Jl.yjl/5;l-brx {l-(2-X5=^;i/ 
-4-:7xx;i.-Y>5'x;W } i^;i/zix^Ae^^7DU F, r 
ac-5/;^5^;i/y;i/^;u-tfx {i-(2-x^;u-4- (a-:^:7 
-r>^x;W } $;jl.3X»i7A5^i57nU F, rac-i? 

^^;uy;i/a;^-tfx {i'(2-n-7'D tf;i/-4-7xx;w 

[0 0 4 5] ^r:i±m(D^o:^{t^^^<Dz^)l^n-^M. 

30 ^'^^=^^h.^tL\t;\y:=^^i^\zi^?Lrz.it^m^mf^ 
dtfeT^-So *%BJTt^, M^SftiS— (III) T? 

^ ^ ^ I V B CD ^ -b 5 fls:*«5r > 7 ^ 

[0 0 4 6] ^:cD<t5 75:ttfie-jig^ (III) T^^na 

^ISB-mm^^Mit^mt. Journalof Organometall ic 
Chem. 288 (1985). BeS-eZM, B — Uy ;^^m^m<ik 

320, 762 ^mmm^^xs^mm^z^x:^xm^'r^ 

40 [0 0 4 7] ^(C. -m,^ (IV) T^$n^||IVB;^M 

n^Mi\:^mz^\,^xw:m't^o — (iv) T«$n 

^miVBSljl»^J||fh-&ig^«. EP-549900^:fe 

^xsta-^- 2 0 8 4 0 1 m\zmm.'^nrz,it^^'c^ 

So 

[0 0 4 8] 

[^b3] 
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[0 0 4 9] 

mm^^m^i'-'i 0. ^f^b<«i-40T;p^ 

-NRa, -SR, -OSiRs, -SiR8^;t« 
-PR2^ Cfe^eU. R«. ADy>MT> iff^b<Ji 

[0 0 5 0] R^-'R"^* SVMCl^— -C'bSJfeoT^.i a? 



I 29 



I 



I 

R' 



. 30 



R29 r29 
R^O R^^ 



<IV) 



[0 0 5 1] :fei:lXX^ SV^f;:!^— T'bS?^^ 

b < « 1 - 3 <K>T)v^)vm. mmm^mfi i - 1 o , » 

10, »*b<tt6-'8 0TU-;^:t4^'>S. ^^M^ 
»3e>^2'-io, »*L<«2-4(7)7;p^n;i/^, 
MT^;^?^7'-4 0, »*b<tt7'-i o^otu~;vt;1/ 

=^;i/^, jK3^1M^»?!><7-'4 0. »*U<«7-1 2<0 

7)v^)V7^:}-)vm. mmwi^Witi^^'-Ao. «^*b< 
l^s-^-i 2<DTU-;PT;i/^r:;i/g, OHS^fcf^Aa 

[0 0 5 2] 

[^1:4] 

R" r2' 

I 

c 



c - 
I 

R 



30 



R" 

I 



30 



R2' 

I 

-c- 

30 



29 



-O-M^ - 



r" r 

C - 



, 29 



. j^ju r:»u 

[0 0 5 3] =BR"> =A1R2», -Ge-> -Sn 
-0-, =SO, =S02, =NR2», = 

CO, =PR2»*:fett=P (O) R2«T$>-6. :fc/£U 

»*b<«i-4coT;u^;i'^, ^\z:^^)vm. mmm 

bS, ^^M^&3&«6-1 0, «^*U<«6-80TU 

-;vs, 6 - 1 0 <D 7 D 7 u 

-10, ^^\^<\tl^A<D7)\^n^l^m. mz:^h^ 
vS, ^9^M^I&^^2-1 0, »*b<«2'-4C07;V 
^=-)Vm. ^^JlTIS75t7-'4 0> »Sb<l^7-10 

o7U-;i/7;u=^;i/g, ^5gM^»:e>^8-'4 o, if^b 

<«8-'l 2C?)7U-;i'7;i'^r:;Wg^^J]i^&;6^7-' 

4 0, 7-^12 <Dy)V^)vy 'J — ^w^Tab-Sc 
[0 0 5 4] *;tR2»tR'o^i^, ^n^n^n^<D^ 



I 



R30 r30 

[0 0 5 5] JIJIT, ±)2B07;l/=^^;VS«it««0*;t 

tt^:«'7!i^nb;tT;i/^;pST$»o, ^bTADy> (a 

[0 0 5 6] fi8IE-flS^ (IV) T^^nS^fc'&i^CO;^*^ 
T«, M«, >?JVr3r:»:7A*:t«Ar7r:»^AT*D, R 

;i/^T$»0, R^-R^Ml, SVWCl^— T'baTai'^TVi 
T'ba:<, *5^M^*:fe«K5!?l^^gC)&n-4(07Jl':^ 

Any>M^T*t), Zli, 

[0 0 5 7] 

[<b5] 



R" 
i 30 



R2' 

I 

c - 



I 

c - 

^0 



R 



29 



30 



m [0 0 5 8] (iC'^'* M» ^^-fSRTS^O, R":t5J:r^ 
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21 

";fecfc(C;R^««, ;(|C3^IETT^0. R"-R^M^, KSs 
[0 0 5 9] (IV) T^^nSYb'^ 

vwcd— T^5^iMTit^n'-4(^T;i/4^;i'ST$>D, r 
^^^^xSK^^\t. ^K3isM^•C$^0. R^»-R2'«. I^- 
•rt)S55::3TViT'b,fc<. 1 -4 

[0 0 6 0] 
Wk6] 

- _ i _ c - 

[0 0 6 1] (^4^, MMi. -y-'I^^T^r), R'»:feJ: 

(Dr)v^)vm^it\t^mm=¥'m^ 6-10 

[0 0 6 2] 9^\Z. m^-Wi^ (IV) T^Sn^^b-B-^ 
[0 0 6 3] 

[<fc:7] 

R29 



[0 0 6 4] (^«, tt, 'Sr-fSlTf^D, R"^<t 
[0 0 6 5] £JlTJC±i5-j6S (IV) T^$n^il^^ 

7s {1- (4,5-'^>y-i'>?-;w } i^;i.ri-!>Avi7D 
U K> rac-i^j^t^ji/v'ij i^>if;^ {1- (2-;<5=^;i'-4. 5- 
-^>l/-f >5^-;i/) ) >?;i.r}-^A>?^DU h\ rac-f/ 
^5";!/U lx>fc:;^ U- (2-^5^Jl-4.5-Tii:h:7h-f > 

;uvuu>"tf;^ {1- (2-^5';i/-4.5-^>y-r v^'- 
;W ) >?;bnr:»:7Av^7DU H, rac-^^;P:7x::i;i.- 
trz {1- (2->t5^;i/-4,5-T"feh:^:75'>r >t'~;w ) 
v^JUn-'^Ai^i^DU h\ rac-:?<5^;^:7xn;i/vU l/> 
-tlX (1- (2-;»^^;i/-4.5-7-fe::h:7 h^VT^-^W ) 
)VU-^h.V^U^)]^, Tac-l,2-:L^>zy^)l'\iX (1 
- (2-;*^;U-4.5-'^>y-f >5rz:;W } y?ji,:j-OAz^ 
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^^D>J H, rac-l,2-:/3'>>^-Y;i/-H;^ {1- (2-p^5";i/- 
4,5-'^>y-r>-7^:z;w) } >?;i/nzi':7Ai^^DU ra 
c->^^5^;i.'>U l/>-tfX {1- (4,S-^>V^ >^::^ 
M ] i^)Uz2-^Ai^^uU rac->?;«t^;U>'U U> 

t:;^ U- (2,6->?p<5^;i/-4.5-'<>\/-f >5'-;w ) >? 
;U3r:»i7A':^^nU h\ rac-v?p^^;UU {1- 

(2.3.6-hU;<^;i/-4,5~T-fe:^:7h-f>x:z;W ) 
;i/3-»:;Ai^i5^n»J F^aiaf. 
[0 0 6 6] ^ft±m<0^vy3:<t'^m^<Di^)l:2-r^J>. 
10 ^5^^-'>A^fcttA:7-'i7AJC«Ay£:^b'&^&^tf^ 

[0 0 6 7] :tuy>c>m^mmm^m0S(,r^ (b) 

IH^IVB®l51^^M>ft:'&i|^ (a) tRft^LX-f:t>M^ 
m^T^it^mtVX\t. 1-501950-^^ 
1-502036 ^^S, 4^re^3 - 1 7 9 
0 0 5^4::^^, - 1 7 9 0 0 6^^^, 

3 -2 0 7 7 0 3^^S> i|t§l^3-2 0 7 7 04-^^ 
a? US -54771 Bn^jkmif3iE\zmm^tl1t)V-(>k 

[0 0 6 8] )V'i7.mtVX\tUe^m)l^7.m. A1 

o^-&B-g':t;i'-rxig*t»^n.i, 2^^':7^M^^^:^'r 

[0 0 6 9] BR" R" R' 

(^i^J. R» , R' ^^ZSR' tt, SViJCl^— Tfe^;^ 

^ t'c^fSi^S UT ViT ct :7 X - 

ayx.-M 4^D>. hU;:^ (3,5-'Jy)\^:tuy 3i=i 
M ^u>. h^JT. iA-y)V^u:^^)Vy:c=LM -^u 
hUX (^>:^:7;i^:^-n:7x-;i/) 4^n>, KUX 
(p-hu;u) 4^D>, hux (o-hu;W 3j?n>. hu 

X (3.5-v;?^^;i^:7xr:;i/) 2j^o>;5:a:;&^^tf ^ns, 
40 z.n^(oo%x\tv^)7. (^>^yjU:tay3L-M ^ 

[0 0 7 0] :^^mxm\^^^n^-f :t>mt^m\t. 

7-;^->J^MI2^IVB:KM^^JSfb^ft (A) 

m'^z.t\z^rimyBmm^^mit^^ (a) ^ti=^ 
:t>itv. ^:t>i^^m^'r^ct\z^r)m^^m:^9- 

50 0. it»^mMxm^^m:^^:t>m^f^i^<ttEit^h 
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[0 0 7 1] :inib<Dz>%s 7::i:t>i:bT2^^^^k'& 

hU <n-:/^;W T>^ii^7A5"h^ (4-:7;U:tn 
i.m. m^^thvyjL-)u^y.y:t=^^is5^h^ {y^ 

[0 0 7 2] *^?^Ttt:^'^5gIS^^'&^'rs-<:t>tt 

— y:r,U±-Ol^'rh'^ {^>^ y )V^X2y 
[0 0 7 3] *3teAT05J:57&:^b'&«?t)>y^TfrS. 
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•>A] »:7>5':^;l^u-h, fx [hU (n-:/^;w) 7> 
qBn»>A] H5^:i!72j^U-K tfx [hU (n-:/5^;w 7 
>nEX'>A] 5^;^7^nDx':t^]i^lx— fx [hU (n- 

hU (d-::^^;w 7>^-':?A-i-*;wt5':«j3Pb~ 
h'J (n-:/^;!/) T>^x»:>A-i-:*;i/n'^>-7^^ 
h'J (n-y5^;P) 7>^x^A-l-;t^;i/A-H 

i^? ;!/) T>^:— '^A:/n^-l-;^;WN'H7^^3j^W— hTS: 

[0 0 7 4] #^>:feJ:([;;^;i/3p^>^>fb^i»fe<J;r/* 
)\'if-'y>y:^^>(r>^. m7L\l'ftii^'y'> (14) , 7.8- 

vtiyvn^iyftiat-^zy (i3) , 2.7->?;^j;wn'»:7>7=:^7 

(13) , ^>f%J\^Y'y-iY-l,%-V:^5')V'l, 

^jl/-2.7->?;^3;l//\*':>>5':^7#^>, hU (d-:/5^;1/) 
20 7>^=i^M.S'tfM^y'i3^U-h (14) . hU (n-:/ 
^;i/) T>^n»:7A6-;*7;W\*7^;^73}?U— h (12) , h'J 

(13) . hV (n-f^M T>^-^A7.8-i^*;VA**> 
>5^;^?:J^V-h (12) > hU (n-:/^;l/) T>^X»i7A 
2.9—:^:^;W\'^>^;itj3j^k- K (12) . hU (n-y^ 

U^ly'rti)\^ H^-r H8-X5^;i/-7.9-i^;^;W^'>^>'7^ 

-f H^-r H-8-y5^;W7.9-i^:^7;WN*^>T':^7;}^l/— 

-TU;i/-7.9-i?^;WN*'^>7':*y3j^i/-h, hU (D-:/5" 
;i/) T>^-^A^>5=';^A'l^ H^-i- H-9-hU^5";V 

;i/) T>^x^A'i7>5^:^A'1' H^^ F-4,6->?:/D^:- 
7-:?!3;l'A'^>5';^4^l^-h:^^: ; :^;U:^^^>:feJ:t/:^;i/ 
:^^^>0^. ^J^«4-:fe;WNV^3}?^> (14) , 1,3-v 
:^;;w^V:^2^<^> (13) . 6,9-v;b;^A'x:^4^^> (i 
4) . F7';trA'f F^-r F-l->'xr:;wl,3->?;^?;i/AV 
^ :^3^^^>, F ^k? A-r F^-r F-l-p<^;i-i.3->?:tr;^A 
y:^*^>. ^y^ti^^ F^-Y F-l,3-i/^5^;L-l,3- 

FU (n-:r5^;W T>^X'>AfcfX (y:^A-f F^-f F 
-1.3-v?:^j;i/AV:f4^b—h) =iA-;^5^— F (III) . F 
U (D-y5^;U) 7>^:X»^Ak:X ('^7 > 5=^:^7 A F^-T 
50 F-7.8-i;*;i/A':7>5^:!tJ3KU-F) 7x1^- h (£^^ 



—137— 



m (III) . hU {n-^^M 7>^:=.0/x\i7. 
nAjU-T^— h (III) , hU (d-:/^;!/) T>^n':7A 
U-h) :z-;^U-h (III) , hU ijx-^^M 7> 
>'r;trzt?^-h) ^zx^l^-h (^^:y^ (III) , h 
F-7,8->?;?3;WN''^>7';^7 2}?U'— h) 7^U—h i^m 

m (III) , h»j (d-:/5";w r>^r:»>AHx (y 
:^/W F^-f F-7.8->?;A^;i/-7.8->?:^7;i/A':7>7';^3p 
V-h) yjLU—h (III) , FU (n-::^^;!/) 
ni^Ab'x (/:^y\-r F^-r F-7,8-vpC5^;i/-7.8->^:ft 
)Wt^>y'tl^\y-h) i7Dp(-F (^S^DASSSI) (11 
I) > FU (n-:/^;P) T>^n^Ab-X (FUr/D^e 
rt^^A-f F^-r F-7,8-=/;^;l/A»:7>5r:^;J?U— F) 

3a;u7^-f (III) , FU (n-:/5^;w t>^x':7A 

bx (F7':tiA-i' F^-r Fi^;^?;l'A*F^;^4^U-'F) 
AVl/T^-F (III) . tf;^ [FU (n-:/^M T>^=. 

»^7i.] b?:^ (F7^*A-r F^-f fft^i^jjj^V'-F) 

'Jrlz-F' (III) . FUX [FU in-^^)V) T>^- 
':>A] tf;^ ('^>7':^3A< F^-f F-7-;^j;i/A^>5^:*; 
3t?U-F) ^n^-F (III) > [FU (n-:/^ 
;i') T>^— »:7i^] tfx (»^>5^:^A-r F^-r F-7-:^7 
)lJ^^>y'tl^-U-h) ^>:^:^-h (IV) , t:;^ [F 
U (n-y5";w T>*r:»i7A] tf;:^ (r>>7=:^7A-f F^ 
-r F-7-^;Wt'^>5^:^2j?l^-F) nA;l/5=— F (II 
I) . [FU (D->r5";l/) tf:^ O 

>7'*A-1' F^^ F-7-:;«7;W^':;>5^;j573|?U-F) 
^l/-F (IV) Uiii)myfion^o 

(A) tKlS:LT-r:^->^Sr?P*-r-S^b'&*^ (B) \t. 

mmM^m^-r^ (o mm7)\^^::^^M\:.^mh\.x 
tt, >5:^:A^irFlH-^ (i) T^-rrt^^-r^Sc 

[0 0 7 6) R-.AlXa-D — (i) 

XliADy>Ig^^fett*5glM^Tfel5. nm- 
3T*^o ) 

±15^ ( i ) iC^feViT. R* \t^mmi'^ffi \--\2<D 

'O^'^l/S. v-i^D^V^;!/ 
[0 0 7 7] COJ:'5;feWa7;i'5r:«:7A<b^eiO[)^#: 

0iJtUT«, -EilT<?^^3;^^t;•&4gl^^#^f ^n^o FU;^ 
'^)V7)V^:z^^A. FUX^'jl'T^V^ri-^A, FU-fV 
yntr;i.7;i/i-C7A, FU-f yr^^;U7;i^5-'>A, 
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a? 

F ^):^^^)VT)V^=.^2x. F ^J2-JL^Jl^^'>JU7)V 

5x»:7A75:^(dfut;w=^;ut;u5xa. -fv:/ux;i. 

7JI/^x»:;A^nU F, >?x^;U7JU^x»^A^ n U 
F, i^-fv:/Dbr;u7;P5x«^A^DU F. v-iv^'j- 
;ut;1'5x»:7A^dU F> >?^^;UT;^5-':7Ar/^na 
F;&:t*©i^7;i/4^jU7;u^x':7AA^-r f. ^^^ji^t;!/ 
5x>j7A'fe::^^^^DU F, x^;!/^;!/^^*:;^-!:^^^^ 
DUF, >{V^u\f.)\,y)V^-^hs'^7s^^u^}Y. ^ 

10 5^;ur;i'5x^A-fe;^4^^DU F. x5^;1/7;1/^x»:7A 

-f F> ;^^;^T>/i/^x':7Ai^i^DU F, x^;i.r;i/^x 

F. x5';i/T;i/^x»i7A':^:/D^ F;&:t*cD7;v=^^;i/r;i/ 
^-^Ki>)\=y^ F, i^x5^;l/r;l/^r:'>AA^ F^-f 

=^;PT;p^x':7AA-r f^-i' f. 
[0 0 7 8] ^:t^ar;P5x»^A^fc-&^ (c) 

T, TISCO^ (ii) T^^^^n^^-^^^^^U-Sd^it) 
R'oAIYs-0 (ii) 

(^Ctf'. R- «±IBtI^«lT3feD, Y«-OR»' S> - 
OSiR*8 -OAlR*2 -NR«2 -S 
iR's g^:t«-N (R« ) A1R'2^T«)D, n« 
l'-2T*D. R" . R' . R" :feJ;r/R^ 

X5^;i/^. -ryynhT;!/^. :7a:x;i/S, FU>^ 
R' :fei:rXR« 

x^;i/gj^t*T^^« ) 

(1) R*oAi (OR^) 8-0 T^t)$ns{l:^^. ;t 
tx.{i>?;>^5^;i/7;l^^X':7A^-F^>' F, i?x5^;i/T;i/ 

5x^AxF^->F, >?-ryy^;i/T;i'5x»:7A;»^ F4^ 

i/F^^^o 

(2) R«»A1 (OSiR'a) s-. T^tJ^n^-fb-^ 

(CaHs) aA I (OS i (CHs) 3 ) , 
(iso-C4H9) 2AI (OS i (CH3) 3 ) , (iso-C 
40 4H9) 2A I (OS i (CaHs) 3 ) UE. 

(3) R-.AI (OAIR'j) -CS^D^n-S-fb-^ 

fzt?L\'Si (C2H5) 2A 1 (OA 1 (C2H6) 2) . 

(iso-C^Hg) 2A 1 (OAl (iso-C4H9) 2) 

(4) R*«A1 (NR*2) j.D -C^t>^n%it^^. It 
t7L\t (CH3) 2AI (N (C2H5) 2) , (C2H6) 2 
A I (NH (CH3) ) , (CH3) 2AI (NH (C2H 
s) ) . (C2H8) 2A I [N (S i (CH3) s) 2] . 

(iso-C4H9) 2A 1 [N (S i (CHs) s) 2] 

(5) R-»Ai (siR's)3-» x^t^-^n^it^m. 

(iso-C4 H.) 2 A 1 (Si (CHj) z) U 
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(15) 

[0 0 7 9] ;ine»0^'&T'bR*sA 1, 

R*o A 1 (OR") 8-0 , R'd A 1 (OA 1 R*2) s-. 

[0 0 8 0] 2^»W7?fflVie>n^:f u>'-<>S'&ffifl4^3^ 

±IBa)J:-5>5:^IVB|^M5^^J||{b'&i» (A) , WIE 
miVBl^M^^MYk-^^ (A) hK^X^-C^^l^n-^^ 

^^^vc^m (B) , ^^xsmmT)v^:z-^ h.\Y.^m lo 
[0 0 8 1] mi\z:^^m^m^^^n^:tuy^ >wl^ 

>f >^i§^a^$i3-Xfi:5^^ax^W> (^) S^flc-C 

[0 0 8 2] i:;iT^3^il^|gc:^5 3£i^±(0:tl^:7>f >t 
LTtt, :/nt!V>> 1-^7^ X l-^>5">. l-^^^-fe 

4-;p^^;l/-l-'^>5^>, 3->i5=^;l/-l-^>5">. 
i7 5^>, l-y;^^>, l-xirV, l-»^>5^'k>. l-H5^-fe 
l-7"h^7''fe>. l-^=^^1t7^ii>, l-:ti7^5r-fe 
1-X-f n-fe>?&:^:60^^M^«c;6«3'-2 0(5[)a-:t 

[0 0 8 3] n^Kisx-zi^M^^n^wm^vy ^ >^<D 
x.^u>'^^m\ts 0-1 0 o^;i/%, $f*b< 50 

Jd:7 0-1 0 0^;i/%<O$5fflT^D, ^^M^i&:<>^3JE; 
±(D:tuy^>(o^^m\t. S^O-4 0^;i/96, »^ 
b<(i0-3 0^;i/%CDl5fflT^S. 

[0 0 8 4] ^mm^\^. m^]^jt-\tmityi^mm^^'x^ 
\ts :/DA>> >^^>, ^>:$'>> ^^it>> 

[0 0 8 5] ±,m(o^vu^uy^ >m^ 

BSeS^^&jn^b'&^y (A) m4Rmm[^<om^^^ 
m^commtLxm"^. i o-«-i o-'^^ai^T/^u 

y h;K »*U<«1 O-'-l O-^^^^Al^^/Uy h 

)V(omm<omrcm^^^ti^. so 
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28 

[0 0 8 6] mfs.mvBmm^^mit^^ (a) tsis: 

VX^:t>n^^0iT^{t^m (B) tt. »IVBfil®i» 

^j^^fk'&i^ (A) ^(om^^mm^i'^MznLXs.m 
j|s«ji-5 0^;k »^b<iai-2 o^:;i't>a:s<t 

[0 0 8 7] ^Tc. ^m7)V^:^02^it^f^ (C) \t. 
miyBrnm^^mit-^i^ (a) i:Sj5&bT^:t>^$:?g 
^-r-S^b^&iK? (B) I^MZMVX. $5 1-50 

[0 0 8 8] 2|c5g?^T?l^. X^W>(OS'&. *fettX^ 

311^1 0 ox:&.±. $f^u<«i 00-250 1:, <fco 

i?^L<ttl 2 0-2 5 or. i|#JC»*L<«l 3 0- 

2 0 ox:(ommxfft)n^. 

[0 0 8 9] m^um^±$E<o^vi/3immi^\z'r^t. 

xm^^ff'^:^i^^V'r-mm^i^<vx^. mm*^& 

r^z.Lf)^x^^rcisb^mm^[^±t^o 
[0 0 9 0] a^x5='V>& (^) S'&-rs«'&jc«. 
M'^um^^^^'^^rzibizmmuE^mmvx^m^ 

T^^e^'&lcli. S'g-M^7ii«7 orTS^S^'&lcit^ 

T> ii^^m^m.mm^m2^o:>i\z'r^zihh^mty3: 
[0.0 9 1] (s^^ra) 

^JE— 1 0 0 kg/cm* ,»*L<tt*^-5 0k 
g/cm^ > a:»5»^b<tt:^»ff-4 Okg/cm^ 

[0 0 9 2] #^h^)X5^u>^y*y^7X®^^aJi> 
mm\t. jL^u>\zMt^yKm(o^)i^ittvx. mn 

0. 0 1-2, ^^L<HO. 0 5-l<Df5fflT^S« 
[0 0 9 3] *^HJT«, m-&SCv*^»7b>5:a'&Sli£: 

m^^^. nm\z^r:>x«im'r^zt\zj:r)jL^u>j^ 
yv^7.f)m^ti^. c:(^cfc'5icbT#^nsx^u> 
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29 

T> »*L'<f3:0. 005-0. 40dl/g, J:D» 
^L'<«0. 0 0 5-0. 3 5 d 1 /g, 1^lr$f^b< 
«0. 0 1-0. 3 0 d 1 /gtTJlSffi-C^^. CO. X 

8 0-1 0 0 »^U<f^ 85-100 

j:0»^b<li9 0-1 0 0^;i/%CD$SST^t). 

3 JE;±<7>:t \^y^ >^^^^(o^mm\t. 0 - 

2 0^;p%. i?^b<«o-i 5^;i/«, cfcOff^L.< 
«o — 1 o^;^^^®^^^)-^. 

[0 0 9 4] x5^u>^»7!y^x<oy;wx-^x 
-r->3>^nH^h-^^:7^- (GPC) fcJ:-3TMl^L 
tc^^mi^m (Mw/Mn) M^SJE^T, »^U< 

«1 3 0-4 or, <tDi?^U<ttl 2 8-5 OTCOIB 

[0 0 9 5] 

[0 0 9 6] ^ti. M'tmm^r 0 ox:^±.\z'r^h. 

[0 0 9 7] 
[0 0 9 8] 

U :^fc5ll&2kg/cm«-G 

i^i^<7)?ia^^ 1 3 ot:tc#MU>fcS> hu-fvy^^ 

0. 0 0 25U^;i/*3ci;lXHX (n-r/^^l/S^^D'^^^^ 

>?xx;w i?;i/3x*^A>^^DU HO. oo i^u^;u 
^ji^v>'v^xr^^h\z^rim^^m^vtz. 

^, x^'ixXTD^^il^^e^fc^i^-r^ciaifcj^o^JE^ 

3 0 k g/cm^-G IC^^. 1 4 O'CTl 5^Ppm'&€r 

S'&^#il:b;tm, msii£;ox^u>$:/^->?bfco m 
^nTz:^V'^—mm^±mm(o:A^ y—ji^\z&xT^ 

8 orTMJEETT-^fe^i^bfCo 
@®3teS [7?] 3&tO. 1 5 d l/gT$>0, Mw/ 
Mn*t2. 0 5T*D, ifi.ft*«12 0. 5T&SX5^lx 

>a'&«^ 4 4 . 9 g ^%ito mm^^ 1 fc^-r. 

[0 0 9 9] 

[Slffi«8|2-8] miVBSiaet^M^k'&«? Cj5K» 
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30 

(A) ] , miyBmm^^m^t^^ (a) dz^^sux-f 

^=LryAit^(^ Cfi^^ (c) ] (Dmm^^xfm. f3:^u 
\zm^^^^m: 1 iz^rj: o \z \yf:iw\\msm \t,m 

■r, 

[0 10 0] 

i^mm^^ %6^\z^mn^\^iiLn^m2 u h;K^>:;^ 

v'>V7s^^-V^V—':f\Z^^^>B. 0 0ml:fe^tX 
JO 4-;»<5^;i/-l-^>T'>2 0 Om 1 SrSAb, 7K^<&8k 

SI 3 oric^Murc^, hU-i'y::/^;P7;^axi^A 

0, 5^U^;K h^}y:s:ZZ)Vtl)V^::i^J^^V'y^7s 

(^>^7;i/:tn:7xx;w 3pv-ho. 0 0 25>J^ 
;i':fe<tr;x^i/>trx (-r>'xx;p) v;unx'^Ai^^ 
DUHo. 0 0 1 ^u^;^sx5^lx>^?JEA"r^^l^:^c 

:ii^V'>(0^^mm\z 
«f&T^;itlC^D^EE<&3 Okg/'cm^-^ tc^*,, 

.1 4 ot:Ti b^mm^^^n^ito ^pmoji^j—ji^ 

<D:^^ /-)V^\zWLXr^Z.h\z^r)^ jJ^Uv-^^tH 
^U-T-SffiaaJCcfcDEJRU 8 OrTSJET 
T-efe^^SL:^Co ^cD)!@m, eg^JteS! Iv'] 13 
d 1 /gT^t)>. Mw/Mn;&^2. 1 1 Sfe;^*^ 
10 8"CT*D. X^'U^'&Si&^g 6. 4^;l.%-C*5 
X^^P-V •4->^5";l'-l-^>5^>^m'&flc5 4. 8gS 

^^^k^mwz^to 

[0 10 1] 

30 [ittfi^^ij 1 ] '%^\z^mnm\^rcp^mm2 u h;i/<7);^ 
y'>V7sm^-hi^v-:f\z^^-^>\^) V h)V^mx 

U 7K5P5$5kg/cm»-G t7S:^^T^Ai;fco 
T> ^I^COM^Sl 3 ot:tr#Mbrc:^. ^5^;!/^;^^ 

(MAO). 2aU^;k ^fecfctXtiA (□-:/5^Jl/ 

v'^D'^>:$^i?xx;i.) i?;uax>:7i^':^i7DUH0. 0 
1 5 u ^;i/Sx^i/>TffiA-r^ n iiici: oa-^sniife 
-ecD^. :sL^U>a:>^^mmm\z^f&t^^L\z 
<J;Di^ffS:3 Okg/cm^-G (Cft-^, 1 4 0t:-r4 0 

^M'^SffoJto ^i>Sox:$'y-;i.s^f^(c^2jnt-'5 
40 :iii\z^r^m^^w±i.rz4k. ^K^^<DJi^v>^n- 

-€:®3atC^0lEliRb, 8 Ot:TMBET-C-ife^l^L 

:nio mM^m2\z7Rr. 

[0 10 2] 

[^tfiS««J2] EA (n-':/^JW>^a^>^z^aL-M 
;i.3X^Ai^>yDU FIC«ATX5"U>HA (-f>5^x 
;P) v^;i/nx':7Av^nu HS^t/^ ^IVB:^3^2^^J|| 

5t? \z^T^o\z§^Aft&.^\'S.itmmi^immzvx:L^u 
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(17) 

31 

[0 10 31 * 

S 1 





ja» (A) 






(C) 








^ ft 


Co] 




ft A 








ft 








ft 










dl/s 










nziol 




OEOl 




nnoil 


♦1 


XL 




B 




T 


•2 




a 


0.001 




0.002 


nsA 


0.5 


2 


IttO 


15 


ua.9 


0.15 


2.05 


120.5 


4U,900 




a 


0.001 




0.002 


IMA 


0.25 


2 


1U0 


15 


39.1 


0.08 


1.95 




39,1X 


3 


a 


0.001 




0.002 


TIBA 


0.5 


2 


lUO 


15 


35.2 


0.13 


3.02 




35,200 




b 


0.001 




0.002 


TIBA 


0.5 


2 


160 


15 


22.1 


0.19 


2.19 


122.9 


22,100 




b 


0.001 




0.002 


TIBA 


0.5 


8 


ItlO 


15 


71.9 


0.32 


2.13 




71.900 


n'Skm 6 


b 


0.001 




0.002 


TIBA 


0.5 


10 


1U0 


15 


56.3 


0.09 


2.06 




55.300 


sEseifi) 7 


b 


0.001 




0.002 


TOA 


0.S 


5 


ino 


15 


^.9 


0.16 


2.10 




U7»900 


SSlfifQ 8 


b 


0.001 




0.002 


DIBA-H 


0.5 


5 


1W) 


15 


45.0 


0.17 


2.01 




U5,000 


SIttm 9 


a 


0.001 




0.002 


TDBA 


0.5 


8 


lao 


15 


5«l.8 


0.13 


2.11 


108 


sli.eoo 



TIBA: hU-<V^f-/ur^i-r>A TMA: h«J>^^TiVS-'>A niBft-H: V :r fF^UT A. 5 K^-f K 
♦1 : kg/cm»-G ^2 : g/mmol-Zr 

[0 10 4] ^ ^ [^2] 



« 2 





(A) 


MAO 










ft 














ft 


ft 




ft 




















DIDOL 


nmol 




snol 


♦1 






e 


dVB 






•2 


ittt^ 1 


a 


0.01 


2 


TIBA 


1 


5 


lUO 


30 


29.0 


O.or? 


2.26 




2,900 


itCf^ 2 


b 


0.005 


1 


TIBA 


1 


5 


1U0 


30 


21.1 


0.17 


3.13 


ia.5 


il,220 



TIBA :h'J-<V7'f->UT/Ui.=.'>/» 
•1 : k8/CID= -G 
•2; s/nool"*Zr 

[01] *»l«Tfflli6nS:tU7>r 
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(18) 



t*re^8-2 3 9 4 14 
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c 



> 



* 1 



* 1 : ffiRBttK [77] ^ 0. 4 Odteyg 
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